INTRODUCTION
Mental health problems as significant contributors to the burden of disease, to the loss of quality of life and to the economic and social costs are of major importance worldwide. 1 2 In Finland, psychotropic drugs are the largest drug group in terms of sales. In 2012, antidepressants were reimbursed to 8%, hypnotics and sedatives to 6%, and antipsychotics and anxiolytics to 3% of the whole population. 3 Mental and behavioural disorders are also the most common causes for other entitled sickness-based benefits, such as disability pensions, sickness allowance and rehabilitation services. 4 To prevent mental disorders with their harmful consequences, the assessment of vulnerabilities and risks during the life course starting from early stages of life is of great importance.
Associations of childhood adversities with adult mental disorders are widely reported, but many of these previous studies focus on single childhood adversity, for example, sexual abuse or single disorders such as depression or psychosis. [5] [6] [7] [8] [9] Adverse childhood experiences (ACE) also show longitudinal associations with variation in a broad range of health outcomes, 10 11 such as premature death and attempted suicide, 12 13 cardiovascular diseases, 14 15 chronic obstructive pulmonary disease, 16 lung cancer, 17 sleep disturbances 18 and work disability. 19 In addition, people with childhood adversities are more likely to have low socioeconomic status and health-related risk behaviour, such as smoking, obesity, use of alcohol and liver disease. [20] [21] [22] Recent studies emphasise the cumulative effect of different types of childhood adversities on the increasing risk for serious adult health outcomes. 5 23 24 Only a few studies have assessed the association between ACE and the use of psychotropic drugs as an indicator of poor mental health in adulthood. In the register-based Swedish cohort study, the accumulation of ACE (such as severe criminality among parents, parental alcohol or drug abuse, parental separation, mentally ill or suicidal parents) increased the risk of psychotropic medication in young adults. 24 The strong graded association between the number of ACE (childhood emotional/physical/sexual abuse, household dysfunction such as exposure to substance use, mental illness, violence/criminal behaviour, divorce) and the rates of prescribed psychotropic drugs among adult patients was found in the ACE Study. 25 The Swedish cohort study was based on registers and the ACE study included adult patients. Thus, large population-based follow-up studies with comprehensive measurements of life events and emotional experiences with a reliable register-based follow-up on the use of psychotropic drugs are lacking.
In this study, we investigated whether adverse childhood emotional experiences, such as serious conflicts in the family and frequent fear of a family member, and poor child-parent relationships predict the use of psychotropic drugs (antipsychotics, antidepressants, drugs for bipolar disorder, anxiolytics, hypnotics and sedatives) in adulthood. A dose-response association between the number of childhood adversities and the use of psychotropic drugs in adulthood was hypothesised.
METHODS Data and study variables
The data were derived from the Health and Social Support (HeSSup) follow-up study on a randomly selected sample of the Finnish population. The baseline survey was carried out by a postal questionnaire during the year 1998 (N=25 898, age groups: 20-24, 30-34, 40-44, 50-54, response rate 40.0%) and a follow-up questionnaire (response rate 80.2%) was sent during end 2003-beginning 2004 to all those who responded to the first questionnaire. Careful non-response analyses at baseline (1998) and follow-up (questionnaire 2003, register-based follow-up 1998-2005) indicated that the most important demographic and health-related differences between respondents and non-respondents were small and that a major follow-up bias is unlikely. [26] [27] [28] Of the respondents, 93.8% have given their permission for register linkage. The sample of this study consisted of 24 284 respondents from the baseline survey, who were alive at year-end 1998 (14 333 women, 9951 men). Childhood adversities were enquired about by asking whether the respondents had experienced the following adversities in their childhood: divorce or separation of the parents, long-term financial difficulties in the family, serious conflicts in the family, frequent fear of a family member, severe illness of a family member and alcohol problem of a family member. The preset response options were: no/yes/do not know or cannot say. The items were summed up and divided into four categories: 0/1-2/ 3-4/5-6 adversities. 19 The reliability of the answers concerning the reported childhood adversities was tested by calculating the κ coefficients and the proportions of the same answers to items in 1998 and 2003. The proportions of the same answers by age varied between 75% and 97%. The κ coefficients varied between 0.60 and 0.89, indicating a good to very good level of agreement. 18 Child-mother and child-father relationships during childhood were assessed by asking: "How would you describe your relationship with your mother/father during the childhood and adolescence?" The response alternatives included six options, but the scale was divided into two categories: good/poor. 18 The κ coefficient was 0.59 for poor child-father relationship and 0.54 for poor child-mother relationship, which were lower than the κ coefficients calculated for reported childhood adversities. Compared to adverse childhood experiences, reporting the relationship with the parents during childhood could be more sensitive to the possible changes in the relationship with the parents during adulthood.
A life course approach to adult health suggests that childhood conditions may affect adult health independently, cumulatively or through adult conditions and experiences, such as educational trajectories and socioeconomic status, health-related behaviour (smoking, use of alcohol, obesity) and stressful life events in adulthood. 8 29 30 To examine the associations of childhood adversities with the use of psychotropic drugs, the following covariates were included in this study: occupational training, work status, smoking status, use of alcohol, body mass index (BMI) and recent stressful life events.
Educational attainment and the degree of occupational training included four categories: no training or short training course/lower occupational training//higher occupational training/ university or polytechnic degree. Work status was divided into two categories: (1) working/studying/working at home/(2) not working: unemployed/retired/doing something else. Recent stressful life events included death of a spouse, death of own child, death of another close relative, death of a close friend, severe illness of a family member, and emotional, physical or sexual violence. Only the events that occurred within the previous 6 months were included (other options were never/within the previous 5 years/over 5 years ago. 18 Smoking status was classified into three categories: nonsmokers/ex-smokers/current smokers. Use of alcohol was classified into three categories: no drinking or mild drinking and no pass-outs/moderate or heavy drinking and no pass-outs/moderate or heavy drinking and pass-outs.
BMI was calculated from the questions on current weight and height and divided into three categories: <25/25-29/≥30. 18 
Use of psychotropic drugs
In Finland, only the authorised physicians are allowed to prescribe psychotropic drugs. Information on the use of psychotropic drugs was obtained from National-Drug-Prescription-Register data collected by the Social Insurance Institution of Finland. The data include information on the date and classification codes (Anatomical Therapeutic Chemical (ATC), WHO's Anatomical Therapeutic Chemical classification) of all outpatient purchases from all pharmacies in Finland covering prescriptions made by authorised physicians in the public sector, private sector, occupational healthcare and also prescribed psychotropic drugs in hospital clinics, but not medications taken during periods of inpatient hospital care. In the ATC classification system, the active substances are divided into groups according to the organ or system on which they act and into their therapeutic, pharmacological and chemical properties. 31 Use of psychotropic drugs (antipsychotics, drugs for bipolar disorder, antidepressants, anxiolytics, hypnotics and sedatives) was assessed by information on the number of purchases made between January 1998 and December 2006. Psychotropic drugs were grouped according to the ATC classification codes: antipsychotics (N05AA, N05AB, N05AC, N05AD, N05AE, N05AF, N05AH, N05AL, N05AX), drugs for bipolar disorder (N05AN, N03AF01, N03AG01, N05AH03), antidepressants (N06AA, N06AB, N06AG, N06AX, N06CA), anxiolytics (N05AB, N05BA, N05BB, N05BE), hypnotics and sedatives (N05CD, N05CF, N05CM), and the number of prescriptions was divided into four categories by using two cut points: no use, first tertile, second tertile, third tertile. On the basis of the information from the National-Drug-Prescription-Register on psychotropic purchases, the use of any psychotropic drugs was divided into two categories: no/yes. The correlations between the groups of psychotropic drugs varied between 0.12 and 0.51 (see online supplementary appendix table S1).
Statistical methods
Since no statistically significant interaction effect (p=0.681) was found between gender and childhood adversities as a predictor of any use of psychotropic drugs, women and men were pooled together. Logistic regression models were used when the outcome variable included two categories (any use of psychotropic drugs: no/yes), and multinomial regression models were used when the outcome variable included more than two categories (five drug groups with four categories). In multinomial regression, the ORs for values of exposure are evaluated in each category of the outcome variable (eg, no purchases, 1-2 purchases, 3-15 purchases, ≥16 purchases).
The association between each childhood adversity and use of psychotropic drugs (any psychotropic drug, antipsychotics, drugs for bipolar disorder, antidepressants, anxiolytics, hypnotics and sedatives) was first analysed using logistic regression models (table 1) . Multinomial regression models were fitted to analyse the number of purchases of psychotropic drugs by the sum score of childhood adversities (table 2) . To examine the effect of occupational training, work status, recent life events, use of alcohol, smoking and BMI to the association between childhood adversities and use of psychotropic drugs, additional adjustments were made (table 3) . Logistic regression models were fitted to analyse the association of the child-parent relationship and childhood adversities with the use of psychotropic drugs (table 4) . The results are presented as age-adjusted and gender-adjusted OR. 95% CI of OR's are calculated and used to determine whether the studied associations between childhood adversities and use of psychotropic drugs are statistically significant and when categories of CI's do not overlap, the found differences are considered to be statistically significant. Statistical modelling was carried out using the IBM SPSS Statistics V.22.
RESULTS
Use of any psychotropic drugs was found for 24.3% of the participants. The number of purchases of psychotropic drugs and the age-adjusted and gender-adjusted associations of specific childhood adversities with the use of psychotropic drugs are shown in table 1. The most commonly used psychotropic drug as measured by the number of purchases was antidepressants (17.6%) and the most uncommonly used psychotropic drugs were drugs for bipolar disorder (2.4%) and antipsychotics (3.6%). Approximately 9% of the participants had used anxiolytics or hypnotics and sedatives.
Frequent fear of a family member showed the strongest association with the use of psychotropic drugs: a threefold increased risk was found for multiple use of antidepressants and a twofold increased risk was found for multiple use of any psychotropic drugs. Also, those participants who had experienced serious conflicts in the childhood family had approximately a twofold increased risk for multiple use of antipsychotics, drugs for bipolar disorder, antidepressants, anxiolytics and hypnotics and sedatives. Use of antipsychotics and drugs for bipolar disorder was also increased among those whose family member had been seriously ill. In general, divorce of the parents had the weakest association with the use of psychotropic drugs (table 1) .
In general, a graded association was found between childhood adversities and the use of psychotropic drugs. Participants with multiple childhood adversities (5-6) were more likely to have use of psychotropic drugs than those with no or less adversities (1-4) . The multinomial OR for 1-2 antipsychotic purchases among those with multiple adversities (5-6) was 4.97, for 3-15 purchases it was 8.97 and for ≥16 purchases it was 5.63. For use of drugs for bipolar disorder, the corresponding ORs for tertiles were 3.81, 4.64 and 4.29. Among those participants with multiple childhood adversities (5-6), the multinomial ORs for use of antidepressants, anxiolytics and hypnotics and sedatives increased along with the number of purchases. The OR for 1-3 purchases of antidepressants was 2.57, for 4-11 purchases it was 3.06 and for 12 or more purchases it was 4.89. The corresponding ORs for tertiles were for anxiolytics 1.97, 4.52, 6.30, and for hypnotics and sedatives 2.40, 3.04 and 5.70 (table 2) .
The OR for any use of psychotropic drugs was 2.89 for those with multiple childhood adversities (5-6) and the association remained after adjustments for occupational training, work status, recent life events, use of alcohol, smoking and BMI (table 3) .
The results from the logistic regression models on the association of the child-parent relationship and childhood adversities with the use of psychotropic drugs are shown in table 4. Use of psychotropic drugs was clearly more common among those participants with poor relationship with the parent and multiple childhood adversities. The OR for use of psychotropic drugs was 5.06 for those participants with poor relationship with the mother and multiple childhood adversities (5-6 adversities) as compared to those with a good relationship with the mother and no adversities. The OR for use of psychtrophic drugs was 2.66 for those with multiple childhood adversities (5-6 adversities) and good relationship, indicating that good relationship with the mother has a positive impact on the resources to cope with adverse experiences. The child-father relationship showed a similar graded association with the number of childhood adversities and use of psychotropic drugs.
DISCUSSION
Large population-based follow-up studies with measurements of life events including emotional experiences during childhood with a register-based follow-up of use of psychotropic drugs are lacking.
Dose-response associations were found between childhood adversities and use of psychotropic drugs in each specific drug group (antipsychotics, drugs for bipolar disorder, antidepressants, anxiolytics, hypnotics and sedatives). No consistent statistically significant differences were found between the studied drug groups on the effect of childhood adversities. In the analyses of six specific childhood adversities, the strongest effect on the use of psychotropic drugs, especially on the use of antidepressants, was found for frequent fear of a family member. The effect of other childhood experiences were less strong but significant. The cumulative effect of childhood adversities on the use of psychotropic drugs remained after adjustments for occupational training, work status, recent life events, use of alcohol, smoking and BMI, which indicates the strong impact of childhood environmental factors on mental health.
The finding that the weakest effect on the use of psychotropic drugs was found for experience of divorce of the parents during childhood is in accordance with the previous study on the effect of childhood adversities on adult health measured as the risk for disability retirement, which is greatly caused by mental disorders in Finland. 19 The risk for use of any psychotropic drugs was considerably increased among those with a poor child-mother relationship and multiple adversities. The child-father relationship showed similar graded associations. These findings are also in accordance with the results of the previous study where childhood adversities, especially frequent fear of a family member, and poor child-parent relationships predicted poor quality of sleep in adulthood even after adjustments of several confounders. The finding on the strong effect of the mother-child relationship gives support to the views on the impact of the quality of received maternal nurturing on the subsequent well-being and resources to cope with the stressful life events. 18 Numerous previous studies suggest a cumulative effect of different childhood adversities on increasing risk for several harmful adult medical outcomes. 23 The findings of the registerbased Swedish cohort study and the findings from the ACE study support the results of this population based follow-up study on the graded association between accumulated childhood adversities and use of medication. 24 25 Numerous previous studies have shown that a history of sexual abuse is associated Age-adjusted and gender-adjusted OR (95% CI).
with an increased risk of psychiatric disorder. 7 Also, in the ACE Study, emotional childhood physical or sexual abuse and violent behaviour were associated with the use of psychotropic drugs among adult patients. 25 In this study, sexual abuse was not measured, but experience of sexual abuse during childhood is possible, especially among those respondents who report frequent fear of a family member during childhood.
Only a few studies have assessed the association between ACE and the use of psychotropic drugs and no previous studies have analysed this association using large population-based follow-up data including questionnaire data with comprehensive measurements of life events and a reliable register-based data of prescriptions. The strength of this study is that information on the use of medication is not affected by the possible reporting bias. Nine-year follow-up information on the use of psychotropic drugs was obtained from the representative National-Drug-Prescription-Register data collected by the Social Insurance Institution of Finland. The data include exact information on the date and classification codes of outpatient purchases from all pharmacies in Finland.
The retrospective nature of the questions on childhood experiences may be considered as a potential source of reporting bias, which may arise due to forgetting or when the Table 2 Multinomial regression models for the number of purchases of psychotropic drugs by the sum score of childhood adversities Logistic regression models (OR's with 95% CI). *Death of a spouse/own child/close relative/close friend, severe illness of a family member and emotional, physical or sexual violence within the previous 6 months.
remembrance of the previous experiences is influenced by the mood state at the time of retrospective reporting. 32 The reliability of the reported childhood adversities was tested by calculating the κ coefficients and the proportions of the same answers to items in 1998 and 2003. The proportions of the same answers in 1998 and 2003 by age varied between 75% and 97% and the κ coefficients varied between 0.60 and 0.89, indicating a good to a very good level of agreement. 18 The findings from the previous studies also support the reliability of retrospective reports of ACE. 32 33 As a limitation, information on diagnoses of psychiatric diseases related to prescriptions is not included in the NationalDrug-Prescription-Register. Thus, the number of purchases of psychotropic drugs was used as an outcome variable in this study. Also, information on medications taken during periods of inpatient hospital care is not included in this study (not included in the National-Drug-Presription-Register). However, those participants who had been in the hospital care also need medication outside the hospital. Related to the lack of information on diagnoses of psychiatric diseases in the database, the use of different psychotropic drugs overlap as the intercorrelations between the studied drug groups varied between 0.12 and 0.51, which indicates that the use of a certain type of drug is not diagnostic specific. The possibility that the use of psychotropic drugs is more common among non-respondents than among respondents is likely to attenuate the results.
Conclusions
The results of this study highlight the effect of harmful environmental factors during childhood on mental health problems. The effect of environmental factors is possibly partly explained by interaction with genetic liability. This study showed a clear dose-response association between childhood adversities and the use of psychotropic drugs in adulthood. The risk for use of medication was especially increased among those who had experienced frequent fear of a family in their childhood family. In addition, the combination of a poor child-parent relationship, especially a poor child-mother relationship, and multiple adversities showed strong effect to the use of psychotropic drugs. Many symptoms of mental health problems which appear in early adulthood or in later life can be traced to early circumstances. Recognition of families at risk and preventive measures against serious conflicts and adverse circumstances in the family should be promoted by assuring adequate resources to social and healthcare sectors, including maternal and child welfare clinics as well school healthcare and social services.
What is already known on this subject?
Adverse childhood experiences and conditions have been shown to influence later life health including mental health problems, which are significant contributors to the burden of disease with enormous economic, social and individual costs worldwide. Recent studies emphasise the cumulative effect of childhood adversities on adult health problems.
What this study adds?
A strong graded association between childhood adversities and use of psychotropic drugs was found in this study, which is the first population-based follow-up study on this subject including comprehensive questionnaire data and a reliable register-based data of prescriptions. The results emphasise the great importance of early recognition of families at risk and adequate resources to social and healthcare.
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